In this paper, we investigate the following fractional Schrödinger-Poisson system:
Introduction
In this paper, we study the existence of ground state solutions for the following fractional Schrödinger-Poisson system:
where 3 4 < s < 1, 1 2 < t < 1, (-) s and (-) t are the fractional Laplace operators, f satisfies the following conditions:
In recent years, the nonlinear fractional Schrödinger-Poisson systems have received a lot of attention. In [1] , Gao, Tang and Chen studied the existence of ground state solutions of (1.1) in a mild assumption on f with super-quadratic nonlinearity. If u is replaced by V (x)u and f (u) = μ|u| q-2 u+|u| 2 * s -2 u (2 * s = 6 3-2s ) in (1.1), the existence of a nontrivial ground state solution is given by Teng [2] . In [3] , based on the symmetric mountain pass theorem, He and Jing investigated a class of fractional Schrödinger-Poisson system with superlinear terms, the existence and multiplicity of nontrivial solutions of such a system are obtained.
Wang, Ma and Guan [4] studied the existence of a sign-changing solution of the following nonlinear fractional Schrödinger-Poisson system:
by means of the constraint variational method and the quantitative deformation lemma.
When s = t = 1, system (1.1) reduces to the following Schrödinger-Poisson system:
Yin, Wu and Tang [5] proved the existence of ground state solutions of (1.2) by using lim |t|→∞ f (t) |t| 2 = ν with 189 8πS 32π 3 5 3 < ν < +∞, instead of the usual 2-superlinear condition lim |t|→∞
, which relaxed the conditions of nonlinearity in [6] [7] [8] .
Inspired by [5] , the main objective of this paper is to extend the main results of [1] , by relaxing the condition of super-quadratic nonlinearity used in [1] . That is, the nonlinearity f is assumed to be asymptotically 2-linear. We deal with the nonlinear fractional Schrödinger-Poisson system (1.1) in view of variational method and some analysis technique. Our result also extends the main results of [5] .
Preliminaries
The fractional Sobolev space H s (R 3 ) can be described by means of the Fourier transform, i.e.
and it has the following representation:
, we obtain the following fractional Schrödinger equation:
For the properties of φ t u , see [2] . By (2.1), we define the functional I : H s (R 3 ) → R as follows:
It is easy to see that (f 1 ) and (f 2 ) imply that I is a well-defined C 1 -functional, and
Hence, if u is a critical point of I, then (u, φ t u ) is a solution of (1.1). Set
Hence u R ∈ H s (R 3 ). By Proposition 3.4 in [9] , we have
where F is the usual Fourier transform in R 3 , and
Remark 2.1 If t = 1, then the above inequalities modifies to the following inequalities:
and |u R | 4 12 5 = 32π 3 5 3 R.
(2.7)
, where μ 0 = 45 8π C(3, s) -1 S 2 32π 3 5 3 < 6 π C(3, s) -1 S 2 32π 3 5 3 .
Denote u R,θ = θ 2 u R (θ x), from (2.2), (2.4), Fatou's lemma, (f 2 ) and (2.5)-(2.7), we obtain
Thus, I(u R,θ ) ≤ 0 if θ is sufficiently large.
(ii) By (f 1 ) and (f 2 ), for ε = 1 4 > 0, there exists C > 0 such that
From (2.8) and by using the Sobolev inequality, we obtain
.
For sufficiently small ρ > 0, we have I(u) > 0 with u = ρ.
Similar to the proof of Lemma 2.2 in [5] , we have the following lemma. Proof For convenience, we introduce a functional on H s (R 3 ) as follows:
Inspired by the idea of Jeanjean [10] , we define the map Ψ :
. For each λ and w ∈ H s (R 3 ), we can compute the functional I • Ω as follows: φ t w n w n u -1 e λ n R 3 f e 2λ n w n u,
From Theorem 2.9 of [11] , (3.3) and setting u n = Ω(λ n , w n ), one has
By (3.4 ) and (f 3 ), we derive that
5)
which implies that {u n } is bounded in L 2 (R 3 ). According to (3.4) , we obtain
Combining (f 1 ) and (f 2 ), we have
By means of (3.7), the interpolation and Sobolev inequalities, we get 
